Cinnamomum burmannii (Nees & T. Nees) Blume is an endemic tree of up to 20 meters tall that grows in the surrounding forest in the Kerinci regency. Cinnamon is one of the most valuable non-timber forest products (NTFP) harvested from Kerinci. The tree is classified as an NTFP based on criteria set out by a regulation of the Indonesian Ministry of Forestry in 2007. As a result, it must be harvested sustainably. Its massive cultivation has caused deforestation in several areas in Kerinci. The objective of this paper is to assess the environmental impacts of continuous C. burmannii harvesting of the bark by clearcutting the whole tree. Intensive clearcutting, slash, and burn posed a significant threat for (wildlife) biodiversity in the habitat of C. burmannii. The study was performed in collaboration with the Institute for Agricultural Technology of Jambi (BPTP) from October 2018-January 2019. A harvester group in Lempur Mudik village was surveyed through a semi-structured questionnaire, focus group discussions, interviews and direct observations on C. burmannii production methods and their impact on forest conservation. We discuss how young farmers can contribute to forest conservation through sustainable harvesting of cinnamon. We conclude by suggesting leverages for forest conservation and by proposing actions from the local and national governments that should be urgently taken to safeguard wildlife biodiversity in the surrounding forest.
Introduction
Cinnamomum burmannii (Nees & T. Nees) Blume is grouped as a non-timber forest product (NTFP) by the Indonesia Ministry of Environment Forestry (MoEF) based on the gazette number 35/1997 . Cinnamomum burmannii is an endemic flora species from Indonesia that grows in Indonesia along with the Bukit Barisan mountain range, from Aceh, in North Sumatra, down through west Sumatra, Jambi, Bengkulu, and Lampung [1] . Kerinci regency, Jambi province has three districts that produce high-volume of cinnamon bark (1) Padangaro (2) Kayu Aro (Siulak) and (3) Gunung Raya [2] . From this point forward "cinnamon" will specifically refer to Cinnamomum burmannii (Nees & T. Nees) Blume. The tree is easily recognizable by the reddish colour on the top off its leaves "pucuk merah" and forests and villages surrounding the TNKS. Nowadays, extensive harvesting occurs in Kerinci due to the increasing demand for cinnamon in the global market, and in 2017 91,600 tons were exported to foreign countries, which accounted for (40%) of the total global production [8, 9] . Cinnamon use as an ingredient and flavoring agent has became worth US$ 107 million in 2017 as a trade commodity and used by 76 countries worldwide [10] . The increasing demand for cinnamon bark has increased the last few years due to the interest from international companies and this becomes the one of the main reasons to harvest in an unsustainable way, which leads to ecological and environmental neglect as mentioned earlier [11] .
Cinnamon harvesters' only cultivate the tree bark and sell it as raw material rather than other parts of the tree, i.e., stem, leaves, and twigs that can be developed into a variety of economically valuable products like essential oils with low volume of harvesting which has higher market price [12] . Since harvesting has become more intensive and widespread, harvesters are sourcing cinnamon bark in conservation forest areas such as the TNKS, where they harvest its bark illegally, and according to interviews conducted with forest rangers only occurs at night [13] . The harvesters leave the stem in the forest to rot after the debarking process, which endangers wildlife from lost natural habitat [14, 15] . As is the case in all tropical countries, the biodiversity-rich ecology in Indonesia suffers from exploitation. The challenge is thus to achieve sustainable cinnamon harvesting against the backdrop of growing global cinnamon demand from Indonesia, which has a direct impact on the environment, and also biodiversity loss in its surrounding landscape [16] .
Based on the Indonesian Ministry of Environment and Forestry (MoEF) for NTFP, cinnamon is listed as a medicinal plant on the approach of social forestry. Harvester groups/communities should now manage forest landscapes based on a sustainable basis [17] . NTFP sourcing should be environmentally and economically sustainable [18, 19] . Managing forests for the production of NTFPs also implies maintaining the biological diversity of all plant and animal species within the forest [20] .
However, until now, harvesters are lacking adequate guidelines towards sustainable harvesting, i.e., practices that increase biodiversity conservation, forest management (plant nurturing and replanting), sustainable production, and farmer family livelihoods by conducting intercrop [21] . The research paper has the purpose of characterizing the condition of sustainable harvesting of cinnamon in the Kerinci regency, Indonesia, as one of the largest producers of C. burmannii. We hypothesize that the harvesters preparedness to apply sustainable harvesting, can be one of the solutions for cinnamon forest conservation. To access the global market, harvesters are required to ensure that they practice environmentally sustainable cultivation practices, including replanting.
Methodology

Conceptual Framework
As a result of the research conducted in 2017 that the involvement of the Indonesian government as the primary stakeholder in the cinnamon value chain is necessary to enable the whole enabling environmentall process ( Figure 1 ) [21] .
Indonesian ministries such the Ministry of Environment and Forestry (MoEF) can support the development and coordination of cinnamon harvesters' practices to meet sustainable harvesting practices. Based on the MoEF-social forestry platform, forest farmer groups/communities should manage the forest landscape on a sustainable basis, which 1-2 ha in densely populated area (generally for harvesters) or 4-5 ha (generally estates in less densely populated areas). The involvement of the MoEF through social forestry can lead towards greater productivity and the ability to capture a higher value includes methods of harvesting, drying, packaging, research development, education, and training in product marketing in the future. The aim of this research is to analyze to what extent a harvester can develop towards the sustainable harvesting of C. burmannii in the Kerinci Regency, Indonesia. The hypothesis is developed from the theoretical concepts and the conceptual framework, as presented in Figure 1 , is explained further below. Indonesian ministries such the Ministry of Environment and Forestry (MoEF) can support the development and coordination of cinnamon harvesters' practices to meet sustainable harvesting practices. Based on the MoEF-social forestry platform, forest farmer groups/communities should manage the forest landscape on a sustainable basis, which 1-2 ha in densely populated area (generally for harvesters) or 4-5 ha (generally estates in less densely populated areas). The involvement of the MoEF through social forestry can lead towards greater productivity and the ability to capture a higher value includes methods of harvesting, drying, packaging, research development, education, and training in product marketing in the future. The aim of this research is to analyze to what extent a harvester can develop towards the sustainable harvesting of C. burmannii in the Kerinci Regency, Indonesia. The hypothesis is developed from the theoretical concepts and the conceptual framework, as presented in Figure 1 , is explained further below. 1. A non-timber forest product (NTFP) product, such as cinnamon, can provide income for smallholder families in Kerinci. 2. As mentioned before, a harvester is choosing clearcutting as the best practice to harvest the cinnamon bark. The harvesting is not conducted in the most "sustainable" way, for example, there is no replanting of the cinnamon seeds. To attract harvesters to continue with cinnamon bark harvesting, the MoEF can educate them towards sustainable harvesting. 3. This support could result in a better practice from the harvesters because environmental damage and wildlife loss can be prevented. The harvesters can be thought of as upgrading their practice such as certification and, sustainable agroforestry through silviculture. This all could result in increased sustainable harvesting practices. 4. However, clearcutting practices are the easiest way to harvest the tree bark. However can be educated by ministries to change the harvesting method. 5. This education and technical assistance can have an influence on harvesters in the future. The local policies and economic instruments, such as incentives and subsidies, can bring an opportunity for a harvester to change their practice. Based on the conceptual framework, a multistakeholder approach should address a better practice of sustainable harvesting. The bottom-up process, with assistance from the Assessment Institute for Agricultural Technology (BPTP) and the Forest Management Unit (KPHP), can educate harvesters to adopt sustainable harvesting practices. 
1.
A non-timber forest product (NTFP) product, such as cinnamon, can provide income for smallholder families in Kerinci.
2.
As mentioned before, a harvester is choosing clearcutting as the best practice to harvest the cinnamon bark. The harvesting is not conducted in the most "sustainable" way, for example, there is no replanting of the cinnamon seeds. To attract harvesters to continue with cinnamon bark harvesting, the MoEF can educate them towards sustainable harvesting.
3.
This support could result in a better practice from the harvesters because environmental damage and wildlife loss can be prevented. The harvesters can be thought of as upgrading their practice such as certification and, sustainable agroforestry through silviculture. This all could result in increased sustainable harvesting practices. 4.
However, clearcutting practices are the easiest way to harvest the tree bark. However can be educated by ministries to change the harvesting method.
5.
This education and technical assistance can have an influence on harvesters in the future. The local policies and economic instruments, such as incentives and subsidies, can bring an opportunity for a harvester to change their practice.
Based on the conceptual framework, a multistakeholder approach should address a better practice of sustainable harvesting. The bottom-up process, with assistance from the Assessment Institute for Agricultural Technology (BPTP) and the Forest Management Unit (KPHP), can educate harvesters to adopt sustainable harvesting practices.
Study Design
The data used for this research was mainly primary and partly secondary data, semi-structured interviews, and surveys. This research aims at identifying the possibilities for sustainable cinnamon harvesting in the Lempur subdistrict. The main questions that we address include (i) what are the standard practices of cinnamon harvesting in Lempur and (ii) what are the best methods to improve sustainable cinnamon harvesting?
Qualitative data has also been collected through the surveys, but also at the hand of interviews. A qualitative method, using a case-study approach, was used [22] . A complete description and analysis of the research subject were conducted, without limiting the scope of the research and the responses from the harvesters. The research was committed to spending extended time in the field, collecting extensive data for an insider perspective and to answer the research question.
Research Approach
We used an inductive approach, which began with observation, finding the patterns of harvesting methods, which lead to testing the hypotheses. The primary reason using the inductive approach is based on the small sample of the respondents within the community. However, one weakness of this approach is that it produces generalized conclusions and theory-based observations, in which the reliability of the result needs further research related to the findings [23] .
Data Collection and Methods
We searched for peer-reviewed articles from the beginning of 2018 in 3 free-access bioscience sources databases, i.e., ISI Web of Knowledge, Science Direct, and Google Scholar. The initial search syntax used was "sustainable harvesting," in combination with "NTFP," "commercial harvesters," "harvesting impacts," "biodiversity," and "cinnamon." The keywords were to search for publications focusing on biodiversity and conservation relating to the different methods of harvesting used by traditional harvesters and industrial agroforestry, the effects of harvesting on biodiversity in tropical countries. We tried to identify in several areas of agroforest the harvesting of cinnamon bark cultivation to understand the harvester's practices.
Then, we performed a field trip to Indonesia in October 2018 to collect information from multiple sources, using face to face interviews, informal meetings, and direct observations. The local research partner guided us through the field research, which gave us vital information to complete the research. Respondents included traditional cinnamon harvesters, cooperatives, and traders in Lempur. Similarly, secondary data were gathered from reports and records of local district officials and other organizations that are relevant to the research findings such as the Kepala Desa (village leader). These methods allowed for a more in-depth exploration of sustainable harvesting and collection of information that facilitated a greater understanding of the constraints and opportunities in the respective contribution in conservation. An informal discussion was conducted to understand standard harvesting practices in the location on 16 October 2018. Some of the participants were invited to the informal discussion, which they had already participated in individual interviews. The participants that participated were divided into two small groups to discuss in-depth the research question about adopting sustainable harvesting and forest conservation.
Site Description
The field experiment was conducted in one locality (S 02 • 16 42.8"; E 101 • 33 40.1") in the community cinnamon agroforest of Lempur Mudik village, Gunung Raya district, Kerinci regency, Jambi Province, Indonesia ( Figure 2 ). The location of the research site was selected due to the results from the analysis of high volatile oil (VO) and production capacity based on the information given by the research partners (the Indonesian Agency for Agricultural and Research Development). Based on the corresponding exporter in the Netherlands (Unispices Bawaran B.V), the buyers are looking for cinnamon sticks that contain high VO. The higher concentration of VO makes the quality of cinnamon better and has a higher gate-price [20] .
The cinnamon agroforest in Lempur is capable of producing high-quality cinnamon due to its fertile soil and based on Decree of the Indonesia Ministry of Agriculture NO: 51/KPTS/KB.020/9/2017, concerning the determination of High-Producing Blocks (BPT) and Cinnamon Selected Trees (PIT) in Lempur Mudik, Gunung Raya district as the primary source of superior seeds. The blue marker indicates the that research location was situated in a lowland secondary forest at approximately 1076 metres above sea level. Lempur has a size of 17,560 Ha. The cinnamon agroforest is surrounded by small villages such as Lempur Tengah, Lempur Mudik, Lempur Hilir, Baru Lempur, Manjuto Lempur, Parikan Tengah, Sungai Angat, Kebun Baru, Kebun Lima, Air Mumu, and Masgo. According to local knowledge, Lempur comes from the Kerinci language, which comes from the word "Talempow or Terlumpur", which later becomes Lempur. Seeing its natural conditions, indeed this area is a highland mud marsh surrounded by hills and mountains. for cinnamon sticks that contain high VO. The higher concentration of VO makes the quality of cinnamon better and has a higher gate-price [20] . The cinnamon agroforest in Lempur is capable of producing high-quality cinnamon due to its fertile soil and based on Decree of the Indonesia Ministry of Agriculture NO: 51/KPTS/KB.020/9/2017, concerning the determination of High-Producing Blocks (BPT) and Cinnamon Selected Trees (PIT) in Lempur Mudik, Gunung Raya district as the primary source of superior seeds. The blue marker indicates the that research location was situated in a lowland secondary forest at approximately 1076 metres above sea level. Lempur has a size of 17,560 Ha. The cinnamon agroforest is surrounded by small villages such as Lempur Tengah, Lempur Mudik, Lempur Hilir, Baru Lempur, Manjuto Lempur, Parikan Tengah, Sungai Angat, Kebun Baru, Kebun Lima, Air Mumu, and Masgo. According to local knowledge, Lempur comes from the Kerinci language, which comes from the word "Talempow or Terlumpur", which later becomes Lempur. Seeing its natural conditions, indeed this area is a highland mud marsh surrounded by hills and mountains.
Respondent
To gather information about the harvesters' practices, a field survey was conducted in the Lempur district. For the survey, harvesters were approached by visiting the cinnamon agroforest in Lempur with the guidance of BPTP. This way specific characteristics sustainable harvesting can be measured between the areas. The survey consisted of quantitative and qualitative questions. In addition to the survey, interviews were held at local governmental departments in the city of Sungai Penuh. The purposively selected respondents were affiliated with the Embun Pagi farmers-group, comprising of 170 members. A total of 30 harvesters at the group were selected based on the recommendation given by the head of Embun Pagi ( Table 1 ). The 30 harvesters were actively engaged in practicing organic farming based on the EU organic label. 
To gather information about the harvesters' practices, a field survey was conducted in the Lempur district. For the survey, harvesters were approached by visiting the cinnamon agroforest in Lempur with the guidance of BPTP. This way specific characteristics sustainable harvesting can be measured between the areas. The survey consisted of quantitative and qualitative questions. In addition to the survey, interviews were held at local governmental departments in the city of Sungai Penuh. The purposively selected respondents were affiliated with the Embun Pagi farmers-group, comprising of 170 members. A total of 30 harvesters at the group were selected based on the recommendation given by the head of Embun Pagi ( Table 1 ). The 30 harvesters were actively engaged in practicing organic farming based on the EU organic label. The respondents were male and female cinnamon harvesters who are actively involved in the group, who hold a weekly meeting to share price updates, methods, and extra information on cinnamon related activities. The in-depth interviews were carried out with these 30 respondents (n = 30). To answer this research question, the following sub-questions were asked: o
Harvesters' perception of environmental responsibility and the conservation of natural resources o
Harvesters' commitment to continuous improvement for sustainable harvesting activities o
Use of appropriate best practices by harvesters Furthermore, the research needs a broader understanding of harvesters' perceptions of sustainable harvesting. To gain more information, a group of harvesters was invited on the 16 October 2018 to Sustainability 2019, 11, 6709 7 of 17 discuss sustainable harvesting. During the discussion, the research team involved broader stakeholders in the process. Stakeholders from subdistricts such as Kayu Aro, Siulak, and Batang Merangin. The discussion, therefore, brought together stakeholders that were purposively selected to represent "the possibility of upgrading towards sustainable harvesting." The participants of the discussion were divided into small groups to discuss in-depth the question of sustainability, specifically (1) to identify best practices of bark harvesting and (2) to identify biodiversity loss caused by clear-cutting without replanting. Participants were asked to provide information on how they could increase their productivity and meet the Indonesian sustainability regulations (NTFP Gazette number: p.35 / menhut-ii /2007. The protocol state that "forests are an ecosystem that consists of natural resources which are dominated by trees and natural habitat which cannot be solved from one another."
Data Analysis
The data was collected with the surveys at the harvesters' level about their understanding and perception of sustainable harvesting related to forest conservation. Sustainable harvesting has any effect on global trade as a sustainable product. The data collected with the surveys from the harvesters about sustainable harvesting were compared between the two groups of harvesters from the two areas in Lempur to see their understanding of clearcutting and impact for the environment. For these surveys, the quantitative data from the 30 harvesters were analyzed with Microsoft Excel. The analytical tools that used were a chi-square test for nominal and ordinal variables. The chi-square test was chosen to show the differences in answers between the nominal variables between the two groups during the discussion.
Result
According to the interview with BPTP and KPH in January 2019, the harvesting of cinnamon became intensive and more widespread in Kerinci since five years ago. Currently, three aspects are not favorable for the preservation of forests in Lempur mudik, namely (i). better farming practices (ii). Afforestation, and (iii) controlled deforestation. Cinnamon harvesting can have an impact on the degradation of the environment (Figure 3 ) where soil erosion, reduced soil fertility, critical land loss, and forest loss affects the protection of biodiversity. The current situation was identified that harvesters in Lempur, Gunung Raya subdistrict collect as much bark as possible in Lempur and are generally "price takers" with limited bargaining power due to the increasing demand. Depending on a cash crop make the harvesters depending on this commodity, and during the tree growth of 5-7 years, the harvesters are living in a low-income situation that jeopardize their livelihood. During harvest time, which only occurs once every 5-7 years, harvesters use an ax and saw to cut the tree down. Within one day, they can collect up to 600 kg of wet bark, and one tree can provide up to 20 kg. The calculation meets 30 trees that had been cut daily in Lempur, which impacts on natural habitat. Another behavior or stigma of harvester is that The current situation was identified that harvesters in Lempur, Gunung Raya subdistrict collect as much bark as possible in Lempur and are generally "price takers" with limited bargaining power due to the increasing demand. Depending on a cash crop make the harvesters depending on this commodity, Sustainability 2019, 11, 6709 8 of 17 and during the tree growth of 5-7 years, the harvesters are living in a low-income situation that jeopardize their livelihood. During harvest time, which only occurs once every 5-7 years, harvesters use an ax and saw to cut the tree down. Within one day, they can collect up to 600 kg of wet bark, and one tree can provide up to 20 kg. The calculation meets 30 trees that had been cut daily in Lempur, which impacts on natural habitat. Another behavior or stigma of harvester is that when they receive a lower price than their associate, generally they start to cultivate again to get the same price. The mistake occurs again in the process of sun-drying, which they can make a mistake in the water containment of the bark without knowing the water percentage. The situation becomes a cycle that keeps on going, which impacts on overharvesting due to their not-knowing capacity. Harvesters then sell the raw material individually and mostly to collectors without practicing sustainable harvesting. Although cinnamon is an essential commodity for Lempur and the surrounding areas, it is difficult to determine the exact area cultivated since no records were kept in the local statistical office and local government.
The price acts as an incentive to harvest more substantial quantities of cinnamon, so it needs to be addressed through sustainable harvesting interventions. Harvesting of the bark of cinnamon is usually done in the rainy season from September-February, which is intended to skin the tree easily [24] . Most of the trees that were observed in the research location are between 8-25 years, which are ready to harvest. Based on the interviews and questionnaires n = 30), it was elaborated that most of the harvesters' in Lempur have at least 1 ha of "ladang kulit" (cinnamon agroforest). Since 2015, the Embun Pagi (harvester group in Lempur) has been assisted by the Assessment Institute for Agricultural Technology of Jambi (BPTP) to improve their farming techniques and seedling processes. The cinnamon farmers were previously not organized so they did not make much profit out of cinnamon cultivation, nor out of the sales, let alone the planting of new cinnamon trees. Most of the harvesters in Kerinci were previously not trained, so they did not know how to organize and manage groups, and they have no orientation on how to develop and practice sustainable harvesting more efficiently.
In other areas of the surrounding TNKS, Batang Merangin, a similar integrated approach has been promoted by Rikolto (Belgium based non-profit organization) where the harvesters were previously clear-cutting the slopes of the park, resulting in severe soil erosion. In return for agreeing to use organic and sustainable harvesting practices, harvesters' are now provided with training, support, and market outreach. Sustainable harvesting is the primary concern for BPTP which can be translated to provide a constant supply of cinnamon bark in Lempur by improved by harvesting methods. According to BPTP, clearcutting is not the appropriate platform for sustainable harvesting, and one of the indicators for harvesters is that they are more adequate in using their knowledge and capacities by interacting with the environment for the better compliance towards sustainable harvesting. Harvesters see the value price is higher when the tree reaches more than 15 years due to quality of the bark increasing with its age (n = 30). Interviewed harvesters consider prioritizing the amount of bark they can peel rather than the environmental impact it has. Peeling requires skilled labor, and the know-how of cinnamon peeling is handed down from generation to generation (n = 30). The clearcutting ("tebang habis", in the local language) is the easiest way to cultivate the bark when the tree reaches ten years old, and it involves cutting down the whole tree, followed by peeling the bark (Figure 4 ).
After the clearcutting and peeling process, the bark is then scraped with a "pangikih" (blunt knife) to clean it off moss, crust, and cork. It takes a group of men and women to do this activity, which can takes hours until finally finished. The harvesters leave the tree stem in the forest due to its lack of value ( Figure 5) .
As for the reasons for choosing clearcutting, it depends on different kinds of factors. Based on Figure 6 , 22 harvesters had chosen clearcutting due to economic reasons as cinnamon is the primary cash-crop for their livelihood. Clearcutting for the respondent was the most common and economically profitable method of getting the bark. Based on the 25 respondents (n = 30) mentioned that cinnamon is easy to grow ("rumput hutan", the local language), which does not present any concern for replanting. The increasing gate-price of cinnamon bark is the reasons for 20 respondents to choose to clear cut rather than cultivating by height as can be noticed ( Figure 6 ). quality of the bark increasing with its age (n = 30). Interviewed harvesters consider prioritizing the amount of bark they can peel rather than the environmental impact it has. Peeling requires skilled labor, and the know-how of cinnamon peeling is handed down from generation to generation (n = 30). The clearcutting ("tebang habis", in the local language) is the easiest way to cultivate the bark when the tree reaches ten years old, and it involves cutting down the whole tree, followed by peeling the bark (Figure 4 ). After the clearcutting and peeling process, the bark is then scraped with a "pangikih" (blunt knife) to clean it off moss, crust, and cork. It takes a group of men and women to do this activity, which can takes hours until finally finished. The harvesters leave the tree stem in the forest due to its lack of value ( Figure 5 ). As for the reasons for choosing clearcutting, it depends on different kinds of factors. Based on Figure 6 , 22 harvesters had chosen clearcutting due to economic reasons as cinnamon is the primary cash-crop for their livelihood. Clearcutting for the respondent was the most common and economically profitable method of getting the bark. Based on the 25 respondents (n = 30) mentioned that cinnamon is easy to grow ("rumput hutan", the local language), which does not present any concern for replanting. The increasing gate-price of cinnamon bark is the reasons for 20 respondents to choose to clear cut rather than cultivating by height as can be noticed ( Figure 6 ). 30). The clearcutting ("tebang habis", in the local language) is the easiest way to cultivate the bark when the tree reaches ten years old, and it involves cutting down the whole tree, followed by peeling the bark (Figure 4 ). After the clearcutting and peeling process, the bark is then scraped with a "pangikih" (blunt knife) to clean it off moss, crust, and cork. It takes a group of men and women to do this activity, which can takes hours until finally finished. The harvesters leave the tree stem in the forest due to its lack of value ( Figure 5 ). As for the reasons for choosing clearcutting, it depends on different kinds of factors. Based on Figure 6 , 22 harvesters had chosen clearcutting due to economic reasons as cinnamon is the primary cash-crop for their livelihood. Clearcutting for the respondent was the most common and economically profitable method of getting the bark. Based on the 25 respondents (n = 30) mentioned that cinnamon is easy to grow ("rumput hutan", the local language), which does not present any concern for replanting. The increasing gate-price of cinnamon bark is the reasons for 20 respondents to choose to clear cut rather than cultivating by height as can be noticed ( Figure 6 ). The impact of clearcutting in Lempur could have caused the elimination of wildlife species due to soil erosion and tree loss according to the BPTP. The most famous is the northern Sumatran surili monkey (Presbytis melalophos). The monkey is one of many animals that live in cinnamon trees, and some of the forest fauna have also lost their homes and hunting grounds as a result of clearcutting; this is based on the observation that the diversity of animal species decreases from the removal of the cinnamon tree. A harvester is now needing assistance and guidance from those who are surely equipped with sufficient grounds on promoting sustainable harvesting. Eventually, the products that are being produced will meet international standards (certification) of usage of natural resources and even biodiversity. To answer the research question, a second measurement had been conducted to understand harvesters' views towards sustainable harvesting (Figure 7) . The impact of clearcutting in Lempur could have caused the elimination of wildlife species due to soil erosion and tree loss according to the BPTP. The most famous is the northern Sumatran surili monkey (Presbytis melalophos). The monkey is one of many animals that live in cinnamon trees, and some of the forest fauna have also lost their homes and hunting grounds as a result of clearcutting; this is based on the observation that the diversity of animal species decreases from the removal of the cinnamon tree. A harvester is now needing assistance and guidance from those who are surely equipped with sufficient grounds on promoting sustainable harvesting. Eventually, the products that are being produced will meet international standards (certification) of usage of natural resources and even biodiversity. To answer the research question, a second measurement had been conducted to understand harvesters' views towards sustainable harvesting (Figure 7 ).
The impact of clearcutting in Lempur could have caused the elimination of wildlife species due to soil erosion and tree loss according to the BPTP. The most famous is the northern Sumatran surili monkey (Presbytis melalophos). The monkey is one of many animals that live in cinnamon trees, and some of the forest fauna have also lost their homes and hunting grounds as a result of clearcutting; this is based on the observation that the diversity of animal species decreases from the removal of the cinnamon tree. A harvester is now needing assistance and guidance from those who are surely equipped with sufficient grounds on promoting sustainable harvesting. Eventually, the products that are being produced will meet international standards (certification) of usage of natural resources and even biodiversity. To answer the research question, a second measurement had been conducted to understand harvesters' views towards sustainable harvesting (Figure 7 ). The graph shows that 6 of total respondents interviewed (n = 30) have a minimum understanding of sustainable harvesting, which concludes that the adoption of sustainable harvesting practices can have a positive impact on resource conservation, socio-economic status of the community, quality of products and economic returns [25] .
The hypothesis of farmers' preparedness to apply sustainable harvesting, which can be one of the solutions for forest conservation was questioned during the group discussion that was conducted in Lempur and the results of which are shown in Figure 8 . The graph shows that 6 of total respondents interviewed (n = 30) have a minimum understanding of sustainable harvesting, which concludes that the adoption of sustainable harvesting practices can have a positive impact on resource conservation, socio-economic status of the community, quality of products and economic returns [25] .
The hypothesis of farmers' preparedness to apply sustainable harvesting, which can be one of the solutions for forest conservation was questioned during the group discussion that was conducted in Lempur and the results of which are shown in Figure 8 . Based on the chi-square, twenty-five of the correspondents in the group discussion see the commitment to continuous improvement in harvesting activities as important. On the environmental responsibility and conservation of natural resources, eighteen out of thirty harvesters consider it essential and most of them are the younger generation of harvesters. Forest management ranks as the second most important consideration for sustainable harvesting with twenty-two correspondent. Based on the chi-square, twenty-five of the correspondents in the group discussion see the commitment to continuous improvement in harvesting activities as important. On the environmental responsibility and conservation of natural resources, eighteen out of thirty harvesters consider it essential and most of them are the younger generation of harvesters. Forest management ranks as the second most important consideration for sustainable harvesting with twenty-two correspondent. However, five of the correspondent consider clear-cutting as the best practice to get the bark during the harvest. Clearcutting is the easiest way for a farmer to meet the increasing demand, which causes farmers' to harvest cinnamon on a massive scale and overexploit the agroforest to the extent that natural regeneration is now being hampered, especially in Lempur.
Discussion
The causes of unsustainable harvesting in general, are listed by Louis and Nel [26] as (i) increasing commercialization of NTFP, (ii) increasing demand in the local and world markets, (iii) lack of appropriate policies and legislation and/or the failure to enforce them, and (iv) poverty and high unemployment. The shift from subsistence use to commercial trade in spice has led to an increase in the frequency of cinnamon harvested from wild habitats. The young harvesters who took part in the study consider that protecting their forest can bring back was has been lost, such as wild animals due to the massive deforestation in Kerinci regency caused by palm oil and rubber plantation. Elmqvist et al. [27] mentioned that some animals have essential roles in ecosystem processes and organizations, such as pollination, seed dispersal, and herbivory, and the loss of these species has negative consequences for the ecosystem (Figure 9 ). The consequences of clearcutting are that cinnamon trees can no longer provide shelter for various forest species and other the riches of the forest are lost also. Wildlife, such as the sun-bear (Helarctos malayanus), Sumatera tiger (Panthera tigris sumatrae), The Sumatran surili monkey (Presbytis melalophos melalophos), Malayan tapir (Tapirus indicus), bearcat (Arctictis binturong), and endemic birdlife, such as Schneider's pitta (Pitta schneideri) are forced to find new habitats ( Figure 10 ). Species such as Treron vernans, live in the surroundings of cinnamon agroforest in Lempur where wildlife used to hunt and eventually live along-side villagers. Therefore, farmers should be made aware of the environment (Comm. MoEF, November 2018). The impact of cinnamon overharvesting can have an environmental degradation impact in Lempur. The cinnamon trees grow surrounding the village and also society. Intensive harvesting without replanting can cause rapid forest loss. Forest conservation is therefore threatened with more and more unsustainable practices of harvesting [28] . The situation is more critical to achieving sustainable harvesting. The increasing demand make the situation awkward and harder to achieve sustainability, where farmers are focused on cultivating more cinnamon trees. The sustainable harvesting of NTFPs through adding value to the forest can serve a stimulus to forest management [18, 29] . One of the methods that farmers can adjust to in traditional harvesting is to adopt international standards for sustainability to meet global market demands for cinnamon as a premium-product. The international standard has guidelines for farmers' to conduct farming practice in a more sustainable way, including environmental awareness. Therefore, farmers should be made aware of the environment (Comm. MoEF, November 2018). The impact of cinnamon overharvesting can have an environmental degradation impact in Lempur. The cinnamon trees grow surrounding the village and also society. Intensive harvesting without replanting can cause rapid forest loss. Forest conservation is therefore threatened with more and more unsustainable practices of harvesting [28] . The situation is more critical to achieving sustainable harvesting. The increasing demand make the situation awkward and harder to achieve sustainability, where farmers are focused on cultivating more cinnamon trees. The sustainable harvesting of NTFPs through adding value to the forest can serve a stimulus to forest management [18, 29] . One of the methods that farmers can adjust to in traditional harvesting is to adopt international standards for sustainability to meet global market demands for cinnamon as a premium-product. The international standard has guidelines for farmers' to conduct farming practice in a more sustainable way, including environmental awareness.
Sustainable harvesting is related to product quality, which can be a significant problem for consumers in Western countries, such as in Europe. European consumers are very selective in choosing products in terms of food, safety, and quality. Consumers in Europe take into account the quality aspects of a product before making a purchasing decision [30] . Cinnamon is consumed throughout Europe and the needs of protocols for market requirements need to be adjusted. The standards and certifications on the non-tariff for specific sectors, which include HACCP, GAP, GMP, ISO norms, health standards, trade fairness, environmental standards and they are all essential to comply with. Certification schemes and initiatives, such as consumer recommendation lists, are Sustainable harvesting is related to product quality, which can be a significant problem for consumers in Western countries, such as in Europe. European consumers are very selective in choosing products in terms of food, safety, and quality. Consumers in Europe take into account the quality aspects of a product before making a purchasing decision [30] . Cinnamon is consumed throughout Europe and the needs of protocols for market requirements need to be adjusted. The standards and certifications on the non-tariff for specific sectors, which include HACCP, GAP, GMP, ISO norms, health standards, trade fairness, environmental standards and they are all essential to comply with. Certification schemes and initiatives, such as consumer recommendation lists, are influencing consumers choice [31] . Sustainability claims in certification schemes can be divided into four categories [32]:
1.
Environmental issues (e.g., ecosystems and biodiversity, waste management); 2.
Labor conditions (e.g., health and safety, human rights in the workplace, including child labor and forced labor); 3.
Local economic and community benefits (e.g., business ethics, fair-trade, education, social rights); 4.
Food safety and quality (e.g., traceability, hygienic production, and handling).
However, researchers stress that those supposed sustainable products are sometimes mere marketing claims. Whether consumers differentiate between supposed sustainable marketing claims and proper environmentally-friendly or Fairtrade products that depend upon their sustainability knowledge. Consumers with knowledge about sustainability are supposed to evaluate sustainability claims critically and tend to trust primarily those businesses that show convincing efforts regarding sustainability [33] .
In the last decade, cinnamon products have non-tariff concerns to enter directly into the European market due to high standards and technical requirements. Another issue is related to the high cost of obtaining and maintaining standards certificates. Only listed international companies have certificates and standards for the wholesaler, see Table 2 below.
Since the beginning of 2019, Embun Pagi had been trading with international buyers through the support of BPTP and they realize the importance of organic certificate for cinnamon production and the need for upgrading to a cooperative to have a legal entity. Working with international buyers made the Embun Pagi group understand the importance of an organic certificate. Organic certification is predominantly used for cultivation operations, but can also be applied to wild collection. While the different organic regulations do have some requirements on ensuring the sustainability of wild crop harvesting. It is also crucial for the group to become cooperative regarding the legal aspects and the ability to trade externally as an independent body following this certification. As explained by the leader of Embun Pagi, being a cooperative will help them to meet the requirements of certified organic companies and also take full advantage of the government's support policies in promoting the collective economy. Global consumer demand to produce a sustainable product has increased rapidly in the last decade. The acknowledgment of fair trade, organic agriculture, and sourcing information have all been studied in the context of global value chains to improve productivity [34] . Studies have reported varying examples of the impact of fair trade certification in developing countries. Cinnamon harvesters participation in alternative systems, such as fair trade, can reduce exposure and vulnerability to low commodities prices, meaning that producers have benefited from more price stability [30, 35] . However, because fair trade certified products have mostly been found in mainstream markets controlled by multinational companies, it has been suggested that most of the income from the sales of fair trade products is acquired by the consumer countries [36] . A basic economic principle is that exports are components that can affect the economic growth of a region [37, 38] . Therefore, Embun Pagi since the beginning of 2019, are currently in progress to meet the sustainable harvesting goals based on the interview (n = 30) and they already follow the organic standards to receive the EU certified of organic label. The support of BPTP is then crucial for the harvesters to overcome unsustainable harvesting and forest conservation. The assistance of education includes (i) encouraging sustainable and non-destructible harvesting (clear-cutting) of NTFPs by creating awareness and imparting training on education for sustainable development; (ii) educate farmers to collect seeds from Cinnamomum burmannii and put them in a nursery; (iii) Teaching how leave the bark uncultivated up to 20 cm from the ground.
In Figure 11 , it is shown that trees are not clearcut in the forest which was taught by Tripper, which leads to the sustainability of the forest. vulnerability to low commodities prices, meaning that producers have benefited from more price stability [30, 35] . However, because fair trade certified products have mostly been found in mainstream markets controlled by multinational companies, it has been suggested that most of the income from the sales of fair trade products is acquired by the consumer countries [36] . A basic economic principle is that exports are components that can affect the economic growth of a region [37, 38] . Therefore, Embun Pagi since the beginning of 2019, are currently in progress to meet the sustainable harvesting goals based on the interview (n = 30) and they already follow the organic standards to receive the EU certified of organic label. The support of BPTP is then crucial for the harvesters to overcome unsustainable harvesting and forest conservation. The assistance of education includes (i) encouraging sustainable and non-destructible harvesting (clear-cutting) of NTFPs by creating awareness and imparting training on education for sustainable development; (ii) educate farmers to collect seeds from Cinnamomum burmannii and put them in a nursery; (iii) Teaching how leave the bark uncultivated up to 20 cm from the ground. In Figure 11 , it is shown that trees are not clearcut in the forest which was taught by Tripper, which leads to the sustainability of the forest. In Figure 12 , a new approach towards sustainable harvesting has been is conducted by the BPTP since 2015 by creating a cinnamon nursery. Farmers now can plant seeds at the nursery location near the "bidang" (cinnamon agroforest). In Figure 12 , a new approach towards sustainable harvesting has been is conducted by the BPTP since 2015 by creating a cinnamon nursery. Farmers now can plant seeds at the nursery location near the "bidang" (cinnamon agroforest). In Figure 12 , a new approach towards sustainable harvesting has been is conducted by the BPTP since 2015 by creating a cinnamon nursery. Farmers now can plant seeds at the nursery location near the "bidang" (cinnamon agroforest). This nursery (Figure 13 ) is immediately given a canopy to prevent seedling death from direct sunlight. After the age of 6-8 months, the seeds can be transferred to the field. The spacing for cinnamon is 1.5 m × 1.5 m and 2 m × 2 m, while the "tumpeng sari" intercropping process is generally less frequent, i.e., with an area of 3 m × 3 m and 4 m × 4 m. This nursery ( Figure 13 ) is immediately given a canopy to prevent seedling death from direct sunlight. After the age of 6-8 months, the seeds can be transferred to the field. The spacing for cinnamon is 1.5 m × 1.5 m and 2 m × 2 m, while the "tumpeng sari" intercropping process is generally less frequent, i.e., with an area of 3 m × 3 m and 4 m × 4 m. The newest approach by BPTP is by educating the harvester to leave the bark uncultivated 20 cm ( Figure 14 ) up from the tree roots so it can grow new stems from the root stump. Based on the education that been thought by BPTP for harvesters' that they have the potential to develop the sustainable management of cinnamon harvesting in Lempur area. Fact-finding shows that, there is an opportunity for sustainable practices of cinnamon production in the future for cinnamon farmers' in Lempur. The outcome should deliver an action of long-term programs as a form of environmentally friendly standardization, to compete with other countries in the The newest approach by BPTP is by educating the harvester to leave the bark uncultivated 20 cm ( Figure 14 ) up from the tree roots so it can grow new stems from the root stump. This nursery ( Figure 13 ) is immediately given a canopy to prevent seedling death from direct sunlight. After the age of 6-8 months, the seeds can be transferred to the field. The spacing for cinnamon is 1.5 m × 1.5 m and 2 m × 2 m, while the "tumpeng sari" intercropping process is generally less frequent, i.e., with an area of 3 m × 3 m and 4 m × 4 m. The newest approach by BPTP is by educating the harvester to leave the bark uncultivated 20 cm ( Figure 14 ) up from the tree roots so it can grow new stems from the root stump. Based on the education that been thought by BPTP for harvesters' that they have the potential to develop the sustainable management of cinnamon harvesting in Lempur area. Fact-finding shows that, there is an opportunity for sustainable practices of cinnamon production in the future for cinnamon farmers' in Lempur. The outcome should deliver an action of long-term programs as a form of environmentally friendly standardization, to compete with other countries in the Based on the education that been thought by BPTP for harvesters' that they have the potential to develop the sustainable management of cinnamon harvesting in Lempur area. Fact-finding shows that, there is an opportunity for sustainable practices of cinnamon production in the future for cinnamon farmers' in Lempur. The outcome should deliver an action of long-term programs as a form of environmentally friendly standardization, to compete with other countries in the international market.
Conclusions
A conclusion in this research paper is that cinnamon contributes to the livelihood of harvesters to increase the gate-price, but this has an impact on the natural habitat of the wildlife. Therefore, clearcutting practices should be stopped so the environment can benefit. Moreover, the effort towards sustainable harvesting, which had been educated by BPTP is neglected due to the emerging demand for cinnamon bark. The implementation of clear-cutting of the cinnamon tree still occurs, to peel the highest branch for the bark, a farmer cuts down the whole tree. A recommendation in this paper is the need for NTFP policy to act and secure the future of a forest with the triggering of law enforcement within national parks to allow for wildlife to co-exist with the trees by complying new practices of sustainable harvesting. The primary concern is that tree provide shelter, and hunting ground for wildlife in the forest such as sun bears (Helarctos malayanus), leaf monkeys (Presbytis melalophos), grey-headed woodpecker (Picus canus). Sustainable harvesting has other functions, such as reducing the landslides in hilly areas due to the deep roots of the trees in the ground. Primary trees help to reduce flooding in the rainy season and reduce drought in the dry season.
Before BPTP is involved in the cinnamon commodity, cinnamon harvesters in Lempur does not have the applied skills to perform sustainable harvesting. The involvement of local government is necessary to connect with harvesters' including providing rewards and incentives for harvesters' that meet the sustainable harvesting practice. Looking ahead it is questionable whether the supply will be able to keep up with the demand if it is without a change in the practice. Several socio-economic factors also contribute to overharvesting of cinnamon trees, such as increasing the demand, unequal commercialization chains [39] , economic incentives to extract all available resources without controlling for quality [40] . The most necessary thing to do related to the human and environmental relationship includes components such as: (i) strengthening the capacity of local planning by incorporating conservation into the planning aspects of the activities of farmers, (ii) the rights of rationalization of resources and (iii) the development of the local area towards a sustainable living environment. The understanding between harvesters and buyers' can facilitate a collaboration that fosters biodiversity conservation through engaging with the younger generation of cinnamon harvesters.
